Objective: We aimed to characterize adolescent parents' understanding of their infant's diagnosis, treatment and illness severity in the intensive care unit.
Introduction
Adolescent mothers have high rates of inadequate prenatal care and very premature birth, 1 factors that can result in neonatal critical illness and intensive care hospitalization. In the neonatal intensive care unit (NICU), decisions about goals of care are commonly needed for sick infants. The American Academy of Pediatrics recommends that decision-making be shared between parents and providers. 2 This decision-making is challenging for parents and providers alike, as they struggle to integrate complex medical information, prognostic uncertainty, time pressures and intense emotions. [3] [4] [5] [6] Data regarding parent perceptions of communication with providers in the NICU have generally not focused specifically on the experiences of adolescent parents. 5, [7] [8] [9] [10] Adolescent parents may be particularly vulnerable to adverse outcomes related to poor parent-provider communication, as many have appreciable socioeconomic burdens. We were interested in knowing how much adolescent mothers in the NICU knew about key components of their newborn's illness and their report of the interactions with health-care providers.
Methods
This study was approved by the institutional review board. Our NICU is a 42-bed, level IIIc, university-based NICU in urban Baltimore. There are 6 to 10 physicians present in the NICU during the day and 3 to 4 at night. The maximum nurse/patient ratio is 1:3. Information about the infant's condition is most often relayed to parents at the bedside by the nurse and a member of the physician/nurse practitioner team. Information is also given by phone and occasionally in a separate room reserved for family meetings.
All mothers <21 years of age with a neonate admitted for >48 h in the NICU between July 2007 and June 2008 were eligible for prospective enrollment. Mothers were approached at their infant's bedside by a research nurse not involved in patient care who explained the study, obtained consent and arranged for a faceto-face, audiotaped interview during the infant's first week of life. Interviews were transcribed upon completion.
Open-ended survey items were adapted from those of Azoulay et al. 11 and assessed mothers' understanding of the diagnoses, treatments and illness severity of their neonate. In addition, mothers were asked to identify whom they had spoken with from the medical team and to describe how these conversations had gone. The survey was piloted with three parents for understanding and willingness to participate, then modified based on these interviews. The final instrument consisted of 12 questions (Table 1) .
Infant charts were reviewed for information about diagnoses, treatments, illness severity and prognosis, and documentation of team discussions with the parents about these topics. Maternal and infant demographic data were recorded, as was infant discharge location.
All interviews were independently reviewed by two of the authors (RDB and PKD). Descriptive data were analyzed using SPSS (Chicago, IL, USA) version 14.0.
12 Satisfactory knowledge of an infant's diagnoses and treatments was defined as the ability of the teen to name at least one of the major diagnoses and treatments recorded in the infant's medical record. Responses to the question: 'How sick do you think that your baby has been overall?' were coded into three categories: 'very sick,' 'somewhat sick' and 'not at all sick.' Each category was defined prospectively; responses were coded independently by each reviewer. Severity of infant illness as documented in the medical record was coded as 'critical condition' if one or more of the following were present: intubation, chest compressions or cardiac medications in the delivery room, ventilation in the NICU, use of pressors, early evidence of grade III or IV intraventricular hemorrhage, surgery or physician documentation of grave medical condition. If none of these factors was present, the infant's illness severity was coded as 'stable condition.' Parent physician agreement was satisfactory if an infant whose medical record was consistent with 'critical condition' was described by the parent as 'very sick,' or if an infant whose medical record was consistent with 'stable condition' was described by the parent as 'somewhat sick' or 'not sick at all. ' Representative quotations are presented to illustrate respondent's understanding of their infant's illness and their communication with the health-care team. After each quote, we note the age of the respondent, the timing of the survey and a brief summary of infant's medical condition.
Results
Of 72 eligible mothers, 45 consented to participate in the study. Of the 27 eligible nonrespondents, 3 infants died before maternal study recruitment, 18 were unable to be contacted due to parent not visiting the infant's bedside and 1 did not speak English. Only six refused (89% consent rate). Nonresponders were of similar age as responders but were more likely to be white (46 vs 18%). Three subjects were excluded after providing consent: one due to age >21, one due to audiotape malfunction discovered after completion of interview and one due to inability to arrange an interview in the study period. Analysis was performed on the sample of 42 mothers. The inter-rater agreement was calculated using Cohen's kappa coefficients for diagnosis (k ¼ 0.88), treatment (k ¼ 1.0) and illness severity (k ¼ 0.61), showing good to nearperfect agreement between reviewers.
The mean duration between infant's NICU admission and parent interview was 3.5 days (range 48 h to 8 days). Maternal and infant characteristics are presented in Table 2 . More than 20% of the infants were of very low birth weight, and over 40% received mechanical ventilation. Three of the infants received surgery during their NICU stay and one received extracorporeal membranous oxygenation. Thirty-nine percent were transferred to step-down facilities following NICU discharge for continued medical problems. Ten percent of the infants died (range of ages at time of death: 5 to 90 days).
All mothers reported speaking to a health-care provider about their infant's condition; 86% had spoken with nurses, 60% with physicians and 45% reported speaking with both. Speaking with a physician varied significantly with the critical nature of the infant's illness; only 43% of parents whose infant was not critical reported speaking with a physician, where 76% of parents whose infant was in critical condition reported speaking with a physician (P ¼ 0.03).
Mainly when I go up there, the nurses, they tell me what's going on but they don't sit down and really tell me. They just brief me on how they are doing for the day. (no. 29; mother 20 years old; interview day 7; 33 week twins, NICU stay 2 weeks) Um, just the nurses, I really haven't seen a doctor. Nobody has sat down and said hey, this is the different things and how we're going to handle it. That's my biggest thingFlet me know before I have to ask you, cause, I am a new mom, and I am still young. One person made a comment that ' she's young, she shouldn't have two kids, what's she going to do with two babies' I'm like be professional, your opinion about me shouldn't matter, your job should be to inform me how to take care of my kids better, not what you think of me. You're the doctor, you're the nurse, you know already, now let me know.' (no. 19; mother 18 years old; interview day 3; 33 week twins, twin A died of necrotizing enterocolitis; twin B died after discharge of sudden infant death syndrome)
Overall, 60% of respondents showed poor knowledge of at least one domain of their infant's illness severity, treatments or diagnosis. Although most (93%) could correctly name at least one major diagnosis, and many (67%) could name at least one of the primary medical treatments, the greatest misunderstandings involved the parent's estimate of the infant's illness severity. Nearly half (46%) of neonates met criteria for critical condition, but only 17% of mothers thought that their infant was 'very sick.' (Figure 1 ) None of the infants who died was described by their mothers as 'very sick.' In contrast, nearly half (46%) of mothers described their infant as 'not sick at all.' Of these, fewer than 25% were discharged within 72 h, the average NICU stay was 11 days, and two infants died. Only two parents overestimated how ill their infant was. Just four of the infant charts contained documentation of communication between the physician and mother about the critical nature of their infant's condition. All of these children met our criteria for critical condition and all four of these mothers told us that their infant was 'very sick.' I don't really think she's sick, I think it's just her breathing, but they haven't told me anything like she sick or nothing like that. (no. 11; mother 17 years old; interview day 2; infant 29 weeks; mechanically ventilated, NICU stay 37 days) I don't think he's sick. I think he is well, just needs extra help. (no. 9; mother 20 years old; interview day 2; infant 27 weeks, mechanically ventilated, pressors, NICU stay 24 days) yhe's not really sickyhe's really healthy, it's just his gastroschisisy (no. 18; mother 20 years old; interview day 6; infant 37 weeks gestation age, growth restriction, gastroschisis, arthrogryposis, mechanically ventilated, NICU stay 120 days) I thought it was severe, cause they told me he had to stay (in the NICU) and then when I went down to see him, it didn't seem as big a deal to me as everyone made it sound like. It made me think that he's not alive all the way, or half his body wasn't working, or something. (no. 6; mother 18 years old; interview day 5; infant 40 weeks, perinatal cardiorespiratory arrest, NICU stay 5 days)
All mothers had discussed their infant's hospitalization with their own parents. Only 60% reported that their parents had spoken directly with the infant's physicians; whether the grandparents had communicated with physicians did not impact maternal understanding. Neither maternal age nor educational attainment was associated with improved knowledge of illness severity.
Interestingly, adolescents who reported speaking with a physician about their infant's condition (n ¼ 25) were less likely than those who had not spoken to a physician (n ¼ 17) to accurately assess the severity of their infant's illness (48 vs 82%; OR 0.2 (95% CI 0.05, 0.86; P ¼ 0.03)). Several mothers reported a reluctance to ask questions of the medical staff, even when they did not understand what providers were saying to them or what was happening with their baby.
Some of the things they talk to me about I don't really understand. The nurse was saying something about some type of machine and I had no idea what she was talking about and I didn't know what it was forFso I just left it at thatFif that's what you need to do, then just do it. (no. 13; mother 19 years old; interview day 3; infant 25 weeks, on oscillator and pressors, NICU stay 73 days) I always feel like I am bothering them when I ask them questions. I think that they could just try to use less doctor talk. The way they talk, you understand what they are saying, but at the same time you don't because you hearFok, he could have this, this, or that, There is a lot of tubes they use and like, I'd like to know which one is which and I just see it but you know, I don't ask because I don't want to ask too many question. They said things were 'normal' but I don't really know what they talking about. I know, I have a booklet over there that probably has everything in it but I haven't read it yet. Maybe some signs would be nice to help identify stuff. (no. 2; mother 20 years old; interview day 2; infant 32 weeks, died on day 5 from necrotizing enterocolitis)
Discussion
The majority of adolescent mothers of infants in the NICU were able to identify the names of their infant's diagnoses and treatments. A significant minority, however, did not understand the seriousness of their infant's acute health problems, even when those health problems were critical and/or lethal. Similar to adult parents in the NICU, 13 many teens told us that they primarily received information about their infant from nurses. They described these conversations as consisting mostly of daily updates, with minimal discussion of the infant's overall condition or management plans. These updates appear to well-inform teens about basic medical information, but did not adequately help them to understand the 'big picture.' Teens reported that physicians did engage in broader discussions about the infant's illness, but many were frustrated when physicians did not translate complicated medical information into terms that they could understand. Teens were often reluctant to ask doctors for clarification. Davis et al.
14 also found that teen parents underestimate the seriousness of an acute illness in their infants, and suggest that a teen's desire to appear knowledgeable and unafraid may conflict with the need to ask questions or seek clarification. This conflict may be even greater for teens eager to attain the more respected, more mature role of parent. 15 Unfortunately, parents who do not ask questions may be incorrectly interpreted by providers as being well informed. 16 Our previous work 3 and that of others 5,10,17 describes some of the difficulties that many parents face in absorbing information about their infant's medical crisis and participating in decisionmaking. Maternal postpartum recovery, intense emotions, grief and disbelief can all diminish parents' ability to absorb and process cognitive information. Unexpectedly, in this study we found that speaking with a physician was associated with a poorer understanding by the adolescent of how sick their infant was. Because we did not directly observe parent-provider conversations, we have limited capacity to identify which elements of communication might have improved, or worsened, adolescents' understanding. However, in the four instances where there was extensive physician medical record documentation of talking with parents about how sick their infant was, all of these parents showed good knowledge. This suggests that adolescents have the capacity to understand the broader implications of their infant's illness and implies that a failure to do so is a product of poor communication. It is possible that, for those infants acutely at risk of dying, physicians make concerted efforts to talk with families and ensure understanding. Physicians may pay less attention to ensuring parent understanding during more routine communication about stable infants.
The onus is on the medical provider to confirm that adolescents understand enough to share in informed decision-making for their infant's medical care. [18] [19] [20] The American Academy of Pediatrics statement on The Care of Adolescent Parents and Their Children suggests that physicians adapt their counseling to the developmental level of the teen parent. 7 Our clinical experience has been that providers worry that adolescent parents are too inexperienced to understand what is happening with their infant, and seek to communicate with an adult in the family. We did not find that teen understanding was associated with whether physicians had spoken with the teen's parents. It is, in fact, unclear that adolescent understanding truly differs much from older parents. Azoulay et al. 11 found adult family members in the adult ICU also have better knowledge of their loved one's diagnoses and treatments than of the broader implications for prognosis. Thus the problem may be with how physicians communicate with all patients rather than just adolescents. Future comparative trials are needed to tease this out.
All parents of seriously ill children are under considerable stress that can limit the ability to take in and process information. Critical care providers may struggle to quickly relay highly technical information and to gauge parent understanding. Continued efforts to enhance and reinforce the exchange of information in these scenarios are needed. The informational needs that teens described for us are similar to those described by adult parents in neonatal and pediatric ICUs. This includes the need for more complete, honest and timely information, 21, 22 and for explanations in simple language. 23 There are several potential limitations in this study. First, our results are primarily derived from an urban, at-risk, minority population; our overall response rate was reduced because 25% of teens did not visit their infant regularly. Other authors have noted the difficulty in recruiting a representative sample of teen parents, often attributed to socioeconomic burdens that disproportionately affect young parents. 24 The majority of our participants were X17 years old, limiting our ability to reliably detect differences specific to younger adolescents. Another potential limitation is the lack of information from adolescent fathers. How knowledge differs between adolescent fathers and mothers deserves exploration. In addition, we did not directly observe parent-provider interactions, and have limited insight about how those conversations promoted or hindered understanding. Our goal was rather to better understand the perceptions of teen parents; the next step is direct observation. We primarily defined parent understanding to be agreement between parent report and medical record documentation; this is likely an imperfect measure. Finally, we cannot comment if the knowledge deficits that we noted are unique to adolescents. Although knowledge about a sick newborn's illness may be no more problematic for adolescents that adult parents, the adverse outcomes associated with these deficits may have a greater impact because of greater underlying risk factors in the adolescent population.
Conclusion
Adolescent parents in our study often underestimated the severity of their infant's illness. In many cases, speaking with a physician appeared to amplify the misunderstandings, as teens did not understand many of the terms used by providers and were reluctant to ask questions. This seemed particularly true for more routine communication, where there may have been a less concerted effort on the part of providers to confirm parent understanding. Future work should include prospective examination of parent-provider interactions, and assess interventions that encourage adolescents to ask questions and improve providers' ability to accurately gauge parent understanding. These goals are fundamental to assuring that adolescent parents understand enough to truly provide informed consent for their children.
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